forms, has the potential to exhibit very high levels of test-retest reliability (both dependability and stability).
More recently, Cattell and Cattell (1995) described the development of the new 5th edition of the 16PF, undertaken with the goal of updating and improving item content, standardizing on the current population sample, and refining the instrument psychometrically. Item selection involved an iterative process, commencing with selected items from all earlier versions of the 16PF (presumably excluding items which showed significant sex differences). Factor analyses (H.E.P. Cattell, 2001 Cattell, , 2004 supported the factor structure of the 16PF5 and demonstrated its continuity with earlier versions, but for this version, provided only five second-stratum factors in line with the currently popular Big Five personality dimensions and the corresponding static Five Factor Model (FFM). However, it is important to note that both Gorsuch and Cattell (1967) as well as Cattell and Nichols (1972) had previously undertaken extensive investigations into the delineation of higher-stratum Q-data personality factors. For example, from an examination of 10 separate studies, Cattell and Nichols had identified no fewer than eight second-stratum 16PF factors. Therefore, the Big Five (FFM) was seen by Cattell as being overly restrictive (Cattell, 1995) . This issue has been examined independently (Boyle et al., 1995; Boyle & Saklofske, 2004) , showing the inadequacy of the FFM which accounts for less than 60% of the known trait variance within the normal personality sphere alone, not including the abnormal trait domain (Boyle et al., p. 432; Boyle & Smári, 1997 , 1978 .
In regard to the abnormal personality trait domain, the CAQ (Krug, 1980) was developed by factoring the entire MMPI item pool, together with hundreds of additional items pertaining to various aspects of depression and psychopathology (Boyle, 1990; Boyle & Comer, 1990) .
Altogether, the CAQ measures (16 + 12 = 28) primary source trait dimensions. The CAQ comprises two parts. Part 1 measures the 16PF normal personality factors, while Part 2 measures 12 additional (abnormal) trait factors elucidated factor-analytically. In practice, and for greater reliability, the 16 PF itself is often administered instead of Part 1 of the CAQ (which has reduced reliability with only eight items per subscale included). The difference between the two frequently used questionnaire instruments for clinical diagnosis--the MMPI and the CAQ--is that the former was constructed to separate superficial syndrome types (such as the DSM-IV recognizes), whereas the CAQ measures underlying source traits. The CAQ can and does permit type classifications, but it does so through first getting profiles on the functionally unitary traits and then classifying by similarities of profiles.
Instead of operating with both primary and secondary traits, as in the 16 PF, HSPQ, CAQ, etc., permitting depth psychometry, many psychologists tend to use either primary or secondary trait scores. At the first-stratum (primary) factor level, several normal personality trait factors (the first 16 of which were included in the 16PF), along with 12 abnormal (psychopathological) trait dimensions have been elucidated, which together account for most of the known normal and abnormal personality trait variance. The largest and most useful second-stratum factors are also measured via the Central Trait-State Kit or CTS (Barton, 1985b) . There are advantages in having a family of instruments aimed at the same trait personality trait struc As well as providing a detailed description of the various personality assessment instruments from the Cattellian laboratory, we also discuss these measures within the framework of a nine tures across developmental ages, and also checked in structure and standardized cross-culturally.
Nine Parameter Model of Psychological Assessment parameter model of psychological assessment shown in Figure 1 below (Barton, 1985a) . As well as providing a multidimensional definition of psychological assessment in line with Boyle (1991a), Eysenck (1997) , as well as Eysenck and Eysenk, (1985) , the nine-parameter model also can be used for taxonomic classification of psychological instruments themselves (Barton, 1986c) . By identifying the Cattellian instruments within the framework of this model one can see the breadth of coverage of each personality instrument, as well as highlighting those areas that are not presently covered.
Barton's (1985a) nine-parameter model does not attempt to address the "process" aspects of assessment (i.e., the steps which must be followed) but views assessment in terms of nine questions that must be answered in stratum to define fully the domain of psychological assessment. The nine parameters may be grouped roughly into sets of three. The first set concerns questions about WHO is being assessed (e.g., How old are they? Are they from a "normal" population or from a clinical group?). The second set is related to WHAT is being assessed (e.g., personality, cognition or motivation? Questionnaire, projective or objective test?). The third set has to do with the HOW of assessment (e.g., Do we need multiple measures? Multiple variables? On what scale will we assess: nominal, ordinal or interval?).
Parameter 1: Developmental Level What is the appropriate developmental level at which to measure a given individual? What aspects of the developmental level should influence the choice of measures used in the assessment (e.g., language or reading level)? It is this dimension that the Cattellian Institute for Personality and Ability Testing (IPAT) had in mind when it designed and constructed a wide array of psychometric instruments to measure factor-analytically elucidated personality traits.
While the 16PF is the instrument of choice when measuring adult personality traits (BirkettCattell, 1989; Boyle, 1990) , the HSPQ was specifically designed for adolescents; the items on this instrument were all focused on the lifestyle and interests of the typical North American teenager. While the CPQ was intended for use with 8-12 year olds, the ESPQ was constructed for use with 6-8 year olds, and the PSPQ for use with children younger than 6 years. In the construction of these instruments it was shown empirically that different numbers of factors needed to be extracted at different age levels (Boyle et al., 2001; Cattell, 1973; Cattell & Kline, 1977) . The reduced number of factors measured in the various downward extensions of the 16PF instrument (HSPQ, CPQ, ESPQ, and PSPQ) is consistent with the increasing complexity of personality structure over the early lifespan as a function of socialization and experiential learning (Cattell, 1983 (Cattell, , 1996 . Indeed, in recent years, it has become increasingly evident that personality traits are subject to change throughout the lifespan (Cattell et al., 2002; Eysenck, 1994c; Roberts et al., 2006a,b) . When items are rewritten for different age levels, can the factors they represent be considered the "same"? The construction of related instruments for various age levels has a definite advantage over a single measure since the different versions can be tailored to fit developmental levels by using items that tap personality through the differing interests and behaviours from childhood to adulthood (Cattell & Dreger, 1978; Eysenck, 1984) . However, some distinct disadvantages come to mind. The first is that developmental cutoff points for the instruments may be arbitrary. Some 16-17 year olds can readily cope with responding to the "adult" 16PF, whereas for others at 18 or19years of age, the HSPQ might be more suitable. Another issue that is relevant when we chose to use different questions for different age levels is that of the changing mores and fads of society. The HSPQ was constructed more than 30 years ago (see R. B. Cattell & M. D. Cattell, 1975) and the teenagers of the 21 st Century have a vastly different set of potential behaviours through which they can express their personalities. If the HSPQ were to be updated today, the range of potential items would be greatly increased due to the expansion of the high technology world.
The major Cattellian personality instruments (OAB, 16PF, CAQ, CTS, HSPQ, CPQ, ESPQ and PSPQ) were all designed to measure relatively enduring trait dimensions. However, the statetrait distinction is an important one that must be considered in personality assessment. Cattell was perhaps the first to highlight this distinction in relation to state-trait Anxiety (see Cattell, 1986e; Cattell & Scheier, 1961) . Historically, a personality trait has been defined as a set of related behaviours that remain relatively consistent over a long time period (e.g., Comrey, 1980; Eysenck, 1988 Eysenck, , 1994a Fisher & Boyle, 1997) . A situationally-sensitive state on the other hand is again a set of behaviours which fluctuate from moment to moment and from day to day (i.e., over time and circumstances). Any given individual has a characteristic trait level of Anxiety (A-Trait) or Curiosity (C-Trait), but depending on the situation, may vary in the level of A-State or C-State, respectively (Boyle, 1983 (Boyle, , 1989a . The relationship between personality traits and related emotional states has been highlighted in several empirical studies.
Parameter 2: Trait versus State
Thus, personality questionnaire data have been subjected to P-technique and/or differential dRtechnique factor analyses revealing transitory state dimensions (e.g., Barton & Flocchini, 1985; Boyle, 1987a Boyle, , 1988 Boyle, , 1989d Boyle & Cattell, 1984; Cattell, 1978 Cattell, , 1982a ; also see Boyle,1987b , as well as Cattell & Kameoka, 1985 , for a list of abnormal state dimensions derived from dRfactoring of Part 2 of the Clinical Analysis Questionnaire or CAQ).
The Cattellian motivation measures (cf. Cattell, 1985 Cattell, , 1992a , including the Motivation Analysis Test (MAT) at the adult level (Boyle, 1986 (Boyle, , 1988 Boyle & Cattell, 1984 Boyle et al., 1985; Cattell, 1982b Cattell, , 1985 and its downward extensions, the School Motivation Analysis
Test (SMAT) used with adolescents (Boyle, 1989b; , and the experimental version of the Children's Motivation Analysis Test (CMAT)- Boyle, 1989c; all provide objective test measures of dynamic traits that are somewhat less stable than personality traits, but relatively more stable than transitory moodstate dimensions. In addition, the Eight State Questionnaire or 8SQ (Curran & Cattell, 1976) measures personality variables in a state form (Barton, 1986b; Boyle, 1986 Boyle, , 1989d Boyle, , 1991b (Cattell, 1987) .
Is the individual being assessed expected to be similar to most others (i.e., within plus or minus one standard deviation or so from the mean) on the dimensions measured? If the answer to this
Parameter 3: Normal (Non-psychopathology) -Extreme (Psychopathology) question is in the negative, then often it may be preferable to select other measures designed specifically for extreme scorers and which do not exhibit such high unreliability of measurement at the bottom and top ends of their scales (cf. Barton & Dreger, 1986; Cattell, 1986a) . In some cases, for example in personality assessment, individuals with "extreme" scores might be administered qualitatively different scales to describe their personality structure (Barton, 1986a,c; Barton & Cattell, 1975) . Parenthetically, the Culture Fair Intelligence Tests or CFIT illustrate this parameter. Here a separate scale is available if one is measuring around the average intelligence level; another scale is designed for the belowaverage intelligence and a third scale concentrates on providing a score for individuals with higher than average intelligence. In the personality arena, this parameter is illustrated by the fact that the 16PF series for example measures variables within the "normal personality sphere" (Boyle, 1989e,f, 2006 . Part 2 of the CAQ (Krug, 1980) however, measures the abnormal or psychopathological personality trait domain. In the case of motivation measurement, only the "normal" sphere has instruments that represent it (i.e., the MAT/SMAT/CMAT)--(see Boyle, 1986; Cattell, 1992a; Schuerger, 1986) . Here Barton's (1985a) nine parameter model has heuristic value in suggesting that measures of "abnormal motivation" might also be constructed. Aside from their use in research studies, such measures of abnormal motivation might be useful in several applied areas of psychological practice, including, for example, clinical and forensic psychology (Barton & Wood, 1993 (Barton, 1986b; Barton & Dreger, 1986) . Indeed, the 16PF is the most highly cited measure of normal personality and there are now five editions of this highly regarded psychometric instrument attesting to its acceptance among the mainstream psychological community (see H.E.P. Cattell, 1993 Cattell, , 2001 Cattell, , 2004 ; for discussion of the 16PF 5 th edition). Abnormal/psychopathological personality is assessed using Part 2 of the CAQ , while the MAT/SMAT/CMAT series of objective-test instruments covers the normal motivation domain (Cattell, 1985; Sweney et al., 1986) , and the 8SQ provides a quantitative assessment of several clinically important mood states derived from dR-factoring of the personality instruments. Separately, the CFIT series of objective tests as well as the Comprehensive Ability Battery or CAB (Hakstian & Cattell, 1982) enable quantitative measurement of the domain of cognitive abilities (cf. Cattell & Horn, 1982) .
What are the different methods that, at least theoretically, could be used to tap and measure the dimensions of interest? By measurement media is meant the means, agencies or instruments through which data is collected for assessment purposes (Cattell, 1973 (Cattell, , 1986b Cattell & Nesselroade, 1988) . Methods of personality measurement currently employed, including selfreport questionnaires, rating scales (reports of others-see Johnson, 1986) , interviews (formal/informal; structured/unstructured), naturalistic observation, experimental observation, Parameter 5: Media of Measurement (Method) projective techniques, objective tests, essays, standardized self-report instruments, diaries, demographic and biographic data, and so on. Cattell (1973) , as well as Cattell and Kline (1977) argued that it should be possible to identify personality traits through multiple measurement media including ratings or life-record data (L-Data), questionnaire data (Q-data), or objective test data (T-data). Choice of specific media to be used in any assessment procedure will depend on many factors such as the relative importance attached to fakeability or motivational response distortion (Cattell, 1992b) , the degree to which validities and reliabilities must be demonstrably high, the diversity and scope of the assessors' practical skills, the emphasis on actual behaviours versus attitudes, and so on. In an ideal assessment situation the same (or similar) variables would be targeted using several different measurement media. A consistent pattern of results across different media would suggest high convergent validity, a fact that Campbell and Fiske (1959) have highlighted in their multi-trait, multi-method theory. The term multi-method that Campbell and Fiske used is equivalent here to the idea of multiple media (Barton, 1986a ).
This assessment parameter involving choice of measurement media is a complex one that not only subsumes the issue of convergent validity but also such topics as face validity, concept validity, discriminative validity, construct validity, social desirability of items, the construction of correction scales to minimize faking (good or bad), lie scales, instruments for random marking, as well as the more sophisticated trait view theory approach (Cattell, 1979, pp. 370-372; Cattell & Krug, 1971) . It is essential, therefore, that in constructing any assessment procedure that the literature on the advantages and disadvantages of a variety of measurement media be taken into account (Cattell, 1986c,f; Johnson et al., 1986) .
Although the majority of Cattellian instruments involve Q-data media, much of the research that was undertaken within Cattell's laboratory at the University of Illinois also involved other kinds of measurement media. The Objective Analytic Battery or OAB (Cattell & Schuerger, 1978; Schuerger, 1986 ) is the compilation of several objective tests and has been used extensively to confirm the basic personality structure in a different media from questionnaires--especially the 16PF second-stratum factors which align with first-stratum OAB trait dimensions (Boyle, 2006; Boyle & Robertson, 1989; Cattell & Birkett, 1980; Cattell & Nichols, 1972; Cattell & Schuerger, 1978; Krug & Johns, 1986) . As compared with the Q-data media, it is almost impossible to fake one's responses to objective (T-data) test measures.
Is our intention here to understand relationships within an individual (idiographic) or to be able to generalize to large groups of individuals (nomothetic)? This question helps to pinpoint more precisely exactly which measures will be used in any given assessment and has to do with the decision to utilize either group testing or individuals assessment. If the major objective of an assessment procedure is to generate or investigate nomothetic laws (relationships that hold over large groups of individuals), group instruments may be desired since they are efficient in terms of cost, time and amount of data generated. However, if idiographic knowledge (investigation of consistent relationships within a single individual) is the aim, then individual testing often will be required. The Cattellian Q-data personality instruments (16PF, CAQ, HSPQ, CPQ, ESPQ, PSPQ) have been designed to be administered either individually or in groups. The norms provided in the test manuals themselves encourage a nomothetic approach since one can compare each individual's score to the mean scores obtained on large, representative standardization samples (Cattell, 1986c) . In addition, P-technique factor analyses have often been used to identify idiographic (idiosyncratic) factors that may be unique to the individual (Cattell, 1983; Cattell & Kline, 1977; Kline, 1986 ).
Parameter 7: Scaling (Nominal, Ordinal, Interval) To what extent do our measures reflect qualitative (e.g., categorical or nominal) versus quantitative (e.g., interval) measurement of the dimensions in question? Several taxonomies of scaling have been suggested by psychometrists whose major goal is the quantification of psychological measures. For example, anxiety might be assessed dichotomously through "yes or no" responses to a simple question (nominal scaling since the individual may merely be classed say as "anxious" or "not anxious"). Alternatively, anxiety might be ranked as to its degree of intensity in say, three different situations (or it might be measured on a 5-point Likert-type ordinal scale, with item responses varying from, "very anxious" to "not very anxious"
(interval). Depending on the type of scale used, the assessment will have different statistical options available (see Boyle & Langley, 1989) . Data collected at the nominal level, for example, lends itself to non-parametric statistical methods but not to the more powerful parametric statistical methods. Data collected at an interval level of scaling can usually be converted to an ordinal or nominal level, making available a much wider choice of statistical techniques (see Boyle & Langley, 1989) . Clearly though, scaling decisions should be made in a deliberate fashion before any data collection is accomplished (Barton, 1986c; Cattell, 1986c) .
Except for ability instruments such as the CFIT or CAB, the items on the Cattellian personality, Q-data questionnaires often measure at the categorical level and it is only when we sum across several items that we obtain a final scale score that is at the interval level. Thus, at the item level the question is often of the form "do you prefer (a) or (b)?" This is clearly at the nominal/categorical level since (a) is in no way greater or smaller than (b). If choice (a) is, for example, "going to a party" and (b) is "staying home with a book," and the choice is made for (a), this may count as a unit on an "extraversion" scale and be summed over a number of such choices. Eventually the respondent is assigned a place on an interval scale but all the individual questions required nominal choices! Parenthetically, with items on measures of abilities, the scaling situation is somewhat different. IQ test items typically have definite right and wrong answers (i.e., convergent reasoning rather than the divergent reasoning involved in tests of creativity). Nonetheless, because IQ scale units are not completely equivalent at different levels of intelligence, the IQ scale technically provides a quasi-interval level of measurement (Glass & Stanley, 1970, p. 13 ). This applies also to all the items measuring Factor B (intelligence) on the 16PF series of personality instruments (see Cattell & Brennan, 1985 , for a discussion of methods of deriving equal interval unit scores).
Can we use or devise multiple measures of the same variables within any given medium? Campbell and Fiske (1959) emphasized the usefulness of multi-trait multi-method (media) matrix in psychological measurement (cf. Barton, 1986a and objective instruments, and also to undertake multidimensional assessment in the context of other traits such as depression, or stress (Cattell, 1986b) . It would also help to have multiple measures of a psychological construct within any medium (e.g., 16PF second-stratum Anxiety/Neuroticism factor and the score on say Eysenck's Neuroticism dimension -Eysenck, 1988 -Eysenck, , 1994a Eysenck & Eysenck, 1975) . This arrangement would permit the estimation of convergent validity not only across media or methods but within measurement media as well.
Use of multiple variables within the same measurement media will provide greater confidence in any inferential statements made about the data, since in effect, any relationships will have been multiply verified and not rest on single measures alone (Barton & Wood, 1993; Boyle, 1991a ).
Parameter 9: Multiple Replications (Test-Retest Reliability)
Is the nature of personality measures selected such as to allow multiple retesting (repeatedmeasures design) at both short and long intervals? This parameter is important in the design of longitudinal assessments and in the demonstration of the consistency reliability properties of personality instruments. As discussed in Cattell (1973) , often the same psychometric measures may be used for both short-term or immediate retesting (dependability) as well as longer-term retesting (stability). In other cases, especially when memory of items may influence subsequent responses, separate parallel forms of an instrument have to be constructed for retesting purposes (see Cattell1986f). Since the process of assessment ideally involves future retesting or assessments, then it is easy to see how selection of measures must incorporate criteria that ensure that retesting is possible in the absence of methodological problems (Barton, 1986b,c) .
As an aid in the critical analysis of instruments.
The series of parameters in the model may be used as a checklist of questions to be asked of any instrument to be scrutinized. For example, it may be useful to identify the three-dimensional "position" of a specific instrument, say Cattell's 16 PF, within the model and then use the parameter questions to determine its Uses of the Nine Parameter Model 1. As a classification system or taxonomy. It is hoped that the model described above (Barton, 1985a ) will be found useful as a means of both classifying existing personality instruments and assessment methods and also as a stimulant to the creation of new measures that as yet only exist in theory. For example, the model suggests the new concepts of state motivation and state cognition. Few, if any existing instruments exist that represent these ideas and the usefulness of such concepts can hardly be estimated until such measurement instruments are constructed and empirical studies undertaken (Barton, 1986a,c) . In using the nine-parameter model to classify existing psychometric instruments, it is anticipated that the parameters suggested in the model will provide a context or perspective which will help to emphasize the strengths and weaknesses of specific instruments, and thus encourage modifications and further changes in the design of personality instruments (as well as other categories of psychometric instruments).
2.
As part of the definition of psychological assessment. Earlier, psychological assessment was defined in terms that included decisions, data collection and procedures. This model is intended, in part, to further clarify how the data is to be collected, what data is to be collected and what attributes of the testee must be considered. The other components of the definition involving decision making criteria and procedures are discussed in Barton (1985a) .
strengths and weaknesses (Barton, 1986c) . It is remarkable how much focused criticism, positive and negative, can be generated by using the model as a framework for critical analysis of a single instrument.
Other Aspects of Personality Assessment by Questionnaire
Omnibus instruments such as the Cattellian personality questionnaires, which within an hour or less, cover 12 to 16 personality dimensions, cannot have the validity and reliability levels of say an intelligence test that devotes to the measurement of one factor as much time as these do to a dozen or more factors. However, to meet the needs of the researcher or practitioner who requires high reliabilities, these instruments are constructed with several parallel forms. The 16 PF Handbook gives weights for scoring the various second-stratum factors (cf. Boyle & Robertson, 1989; Cattell & Nichols, 1972; Gorsuch & Cattell, 1967; Krug & Johns, 1986) . The alignment with the OAB objective test factors is discussed in Cattell and Birkett (1980) . The scoring service that IPAT provides automatically calculates the second-stratum scores from the primary scores derived from the answer sheet. Presumably, a principal reason for using secondstratum scores has been the desire of psychologists to score fewer dimensions and to have a simpler, more manageable picture than is given by all 16 primary factors. Psychometrically, the prediction of any kind of behaviour, clinical or normal, from say five second-stratum scores is decidedly poorer (accounting for significantly less variance) than prediction from the full set of primary scores (Mershon & Gorsuch, 1988) . The most effective approach is to use primary and secondary scores together in what Cattell has called "depth psychometry" (Cattell, 1987) . Since age curves and heritability estimates are now known for these personality factors, just as for intellectual abilities , it is now possible to project predictions to some extent into the future.
The Cattellian instruments are widely applied today in clinical diagnosis, forensic psychology, school achievement, vocational counseling and in occupational selection (e.g., see Fisher & Boyle, 1997; Piotrowski & Zalewski, 1993; Watkins et al., 1995) . However, due to problems with item transparency and resultant motivational/response distortion (Boyle, 1985) , it is more desirable to use objective personality tests rather than subjective questionnaires (Boyle et al., 1995; Boyle & Saklofske, 2004) . The arguments for objective test instruments are that they are not readily fakeable, whereas questionnaires can be faked all too easily. However, while we argue for greater use of objective instruments, we also recognize that there have been significant developments in the construction of motivational distortion scales and in trait view theory corrections, which help to minimize the effects of response distortion in questionnaires (see Cattell, 1986a; Cattell & Krug, 1971 ).
(1)
Appropriateness of Assessing Personality via Questionnaires

Wording of Items
It is often falsely assumed that in stratum to get a valid picture of a person's personality via a questionnaire, the person being measured must "know" his or her own personality to start with. If the items on the questionnaire refer only to specific and well-defined behaviours (e.g., "how many books have you read during the last year?" then the respondent need make no inferences at all about the responses. The wording of items is thus very important and calls for the elimination of vague and ambiguous terms. Items presented in operational terms are to be preferred for personality assessment. As soon as one allows judgments of doubtful validity, (such as a question like-"Do others consider you very outgoing?"), then the criticism of subjectivity is to a large extent a valid one.
At least in the area of normal personality assessment, the current consensus among test designers seems to be to include only items of a general, non-controversial nature, avoiding, for example, controversial items pertaining to religion, sex, and politics, and also minimizing their "social desirability" and susceptibility to other response sets. This recent tendency towards the production of neutral ("unisex") personality inventories (by removing items that differ across sex) makes it well nigh impossible to obtain complete and accurate personality profiles. There are important sex differences in psychological functioning resulting from differences in genes (XX vs. XY chromosomes), brain anatomy (e.g., greater development of the corpus callosum in females leading to more integrated functioning of left and right
Composition of Item Pool cerebral hemispheres in contrast to greater specialization of abilities in males), sex hormone levels (testosterone vs. oestrogen), as well as marked differences in acculturation and social conditioning. Clearly, for comprehensive assessment of individual differences personality, it is important to measure what Cattell has defined as the total "personality sphere" (Boyle & Saklofske, 2004) .
Other considerations that may influence the degree to which a personality questionnaire is an appropriate instrument in any given situation include (a) the length of the instrument (i.e., number of
Potential Consequences of Test-taking
If the consequences of taking a personality questionnaire are potentially neutral, then the appropriateness of the Q-data method of assessment is probably much higher than when such consequences are significant. Thus, when the consequences could be negative (e.g., admission to a mental institution, or incarceration in prison), or positive (e.g., selection for a job; approval from the therapist; or release from prison or mental institution) then there may be a strong motive (conscious or unconscious) on the part of the respondent to distort his/her responses. In stratum to identify and control for these distortions, many instruments incorporate lie scales (e.g., the Eysenck Personality Questionnaire-see Eysenck & Eysenck, 1975) , social desirability estimates, faking good and faking bad scales (e.g., 16PF), scales for detecting random responses and scales that identify response sets, and on a deeper theoretical basis, correction by trait view theory (Cattell, 1986a; Cattell & Krug, 1971) . Trait view corrections show that there is not a single "social desirability," but rather, several distinct "desirability response tendencies," which impact differentially depending on the particular testing situation. items); (b) the face validity of items (often some items are so annoying, e.g., "This morning my heart was beating" that the whole questionnaire suffers a loss of credibility and subsequent loss in validity); (c) the format of responses (i.e., forced choice yes/no items; or a Likert-type scale of possible responses ranging from, say, "strongly agree" to "strongly disagree").
Standards for Use of Questionnaires in Personality Assessment
" MacCallum (1985) investigated the process of the exploratory fitting of models in simulated data…for which the true model was known. He found that only about half
Factor Analytic Methodology
Exploratory factor analytic (EFA) methodology has progressed considerably since the publication of Cattell's (1978) treatise (for a detailed discussion of EFA methodological requirements, see Boyle, 1993; Boyle et al., 1995; Boyle & Saklofske, 2004; Child, 1990; Gorsuch, 1983) . Over the past three decades, not only has EFA methodology advanced considerably (e.g., inclusion of (1) Cattell's Scree Test; and (2) Promax oblique rotation options within the SPSS statistical package), but also confirmatory factor analysis (CFA), and the more sophisticated structural equation modeling (SEM) that combines factor analysis, multiple regression analysis, and path analysis (implemented via LISREL and EQS statistical packages) have become commonplace. Perhaps the most fundamental drawback in implementing EFA procedures, however, has been (and often remains) undue reliance on inadequate sample sizes, with many EFA studies reported in the social sciences literature being based on 100 or even fewer observations. More than 30 years ago, Cattell (1973, p. 284) had recommended that at least 250 participants are needed to enable accurate factor solutions to be derived. Since then, this prescription itself has been shown to be insufficient. Thus, according to Cuttance (1987, p. 243) , of the exploratory searches located the true model.…He obtained this limited rate of success…in samples of 300 observations…and his success rate in smaller samples (N=100) was zero….An exploratory analysis of data thus entails the risk of inducing an interpretation founded on the idiosyncracies of individual samples."
Evidently, much caution must be exercised when undertaking EFA analyses, which tend to promote theory conflation, as opposed to the more scientifically defensible hypotheticodeductive CFA and SEM approaches which enable testing of competing hypotheses and theories.
When a proper distinction is drawn between dependability, stability, and homogeneity forms of consistency, we nevertheless find some controversy regarding the desirability of the latter. The "older" tradition advocates the highest possible degree of correlation among all items within any one scale as indexed via the Cronbach alpha coefficient on the assumption that this leads to "internal consistency." In contrast, the "newer" functional testing position argues that optimum (rather than maximum) homogeneity is desirable if breadth of measurement of a construct (factor) is to be obtained (see Boyle, 1991a; Cattell, 1982b , Kline,1986 , for a detailed discussion). Indeed, high item homogeneity could be achieved merely by rewording the same items in many different ways leading to significant "item redundancy." This point is not a minor issue, since reviewers of psychometric instruments often erroneously point to low homogeneity coefficients as evidence of low overall reliability. A concise summary of consistency coefficients was provided by Cattell (1973, p. 354) , along with a detailed Standards for Reliability and Validity discussion of validity issues (pp. 349-379). These principles are just as important in contemporary psychometric test construction, as they were when formulated by Cattell more than 30 years ago.
Summary and Conclusions
The utility of the 16 PF itself is enhanced by virtue of the fact that it is a family of instruments: the 16 PF for adults, the HSPQ for teenagers, the CPQ for children aged 8 to 12
years, the ESPQ for ages 6 to 8 years, and the PSPQ for children below 6 years of age (Butcher & Rouse, 1996; Hofer & Eber, 2002) . The objective has been to deal (through the whole age range) with the same factor-analytically derived personality structures (Cattell & Krug, 1986) . In most cases, these personality factors have been shown to persist across the family of related instruments, though with some changing expressions and changes of variance. The 16PF family of personality questionnaires has its value in terms of (1) developmental research into personality origins (Barton, 1986c) ; (2) conceptual insights into the source traits (Boyle, 1990; Cattell & Krug, 1986) , ; (3) prediction of criteria over different timespans; and (4) utility of second-stratum Q-data factors (Boyle, 2006; Cattell & Nichols, 1972; Krug & Johns, 1986) .
Obtaining both primary and secondary trait scores is the basis of depth psychometry (Cattell, 1987) , and the simultaneous measurement of both normal and abnormal personality trait dimensions is indispensable in clinical psychological practice, as well as other applications such as occupational selection. As stated above, the CAQ is particularly valuable in clinical practice as it combines a measure of the 16 normal personality trait factors, followed by measures of 12 abnormal personality (psychopathological) trait dimensions. The CAQ has also been used extensively in organizational psychology settings involving selection of personnel. For example, the Australian Army Psychology Corps has a long history of administering the 16PF and CAQ instruments as part of its routine psychological assessment procedures.
Questionnaires can only be properly appraised within the perspective of the three media of measurement (L-data, Q-data, and T-data). Subjective measures are subject to perceptual distortion (L-data and Q-data), whereas objective measures involve actual tests (T-data). The empirical evidence suggests that L-data and Q-data factors deal with the same personality source traits, whereas second-stratum personality factors in Q-data align with first-stratum T-data factors as measured via the Objective Analytic Battery (OAB-Cattell & Birkett, 1980; Cattell & Schuerger, 1978; Schuerger, 1986) . In light of the serious validity problems associated with item transparency and motivational/response distortion of L-data and Q-data instruments (Boyle, 1985) , and despite the current popularity of personality questionnaires (as perusal of the Buros Mental Measurements Yearbooks indicates), it is to be hoped that in the future, use of objective personality (T-data) instruments will become the "gold standard."
In summary, what is needed are truly objective interactive personality tests (implemented via
The plethora of "personality tests" has literally exploded in recent years. Virtually all of these are simple rating scales (subjective ratings of others or subjective self ratings). Aside from response sets, and superficial reporting, a major problem with rating scales of personality/motivation is that they depend upon transparent, face valid items. Item transparency is associated with problematic response or motivational distortion so that most current personality assessment is based on flawed methodology. Correction scales can go only so far, and in some cases (e.g., K-scale in MMPI) application of the correction may just as often produce less accurate results.
computer with stimulus items individualized for each respondent). While Cattell and Warburton produced a compendium of over 2000 objective personality tests as long ago as 1967, aside from the innovative Objective-Analytic Test Battery which includes such T-data tests (see Cattell & Schuerger, 1978; Schuerger, 1986) , little effort has been devoted subsequently to the construction of truly objective personality tests. Regrettably, virtually all new personality instruments constructed have been based on subjective L-data or Q-data measurement approaches. Merely eliciting subjective responses to questions in rating scales and questionnaires, rather than observing actual behaviours in actual (T-data) test situations, remains a major ongoing difficulty for the scientific advancement of personality assessment (cf. Cattell, 1979, p. 123) . Clearly, the field of personality assessment needs to be transformed out of its present subjective measurement quandary and lifted onto an altogether more technologically sophisticated level of objective-interactive testing as advocated by Boyle (2006) in his Doctor of Science thesis. Barton, K. (1986b) . Measuring emotional states and temporary role adoptions. In R. B. Cattell & R.
C. Johnson (Eds.), Functional psychological testing: Principles and instruments (pp. 334-347).
